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Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56 S43We then performed sensitivity analyses restricting to those with KL
grade < 2 at baseline.
Results: For the medial JSN analysis, 2424 people were included with a
meanage of 59.5 (9.0) years,meanBMI of 27.7 (4.6) kg/m2, 39%weremale,
81% were white. For the lateral JSN analysis, 3905 people were included
with ameanageof62.1 (9.1) years,meanBMIof 28.5 (4.8) kg/m2, 43%were
male, 81%werewhite. Sensitivity analyses restricting to thosewith KL< 2
at baseline were similar to those reported in tables 1 and 2.
Conclusions: This study identiﬁes that PP and perhaps SBP are associated
with incident radiographic medial TF OA. Because PP is known to be
elevated when arteries are stiff, additional studies studying a possible
relationship between elevated pulse pressure, arterial stiffness, and
medial TF OA are warranted. Further study of underlying mechanisms to
explainwhy PP and SBP may be associated with medial but not lateral TF
OA is warranted.
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ASSOCIATION BETWEEN KNEE EXTENSOR MUSCLE STRENGTH AND
INCIDENT RADIOGRAPHIC AND SYMPTOMATIC KNEE
OSTEOARTHRITIS IN MIDDLE-AGED OR OLDER ADULTS WITH
MEDIAL MENISCAL PATHOLOGY: THE MOST STUDY
J.B. Thorlund y, D.T. Felson z, N.A. Segal x, T. Neogi z, M.C. Nevitt k,
C.E. Lewis{, J. Niu z, A. Guermazi z, F.W. Roemer z,#, M. Englund z,yy.
yUniv. of Southern Denmark, Odense M, Denmark; zBoston Univ.,
Boston, MA, USA; xUniv. of Iowa, Iowa City, IA, USA; kUniv. of California
at San Francisco, San Francisco, CA, USA; {Univ. of Alabama at
Birmingham, Birmingham, AL, USA; #Klinikum Augsburg, Augsburg,
Germany; yy Lund Univ., Lund, Sweden
Purpose: Patients with knee osteoarthritis (OA) often have impaired
knee extensor strength. There is also evidence that high knee extensor
strength may postpone or prevent knee OA development in the general
population. Hypothetically, the importance of knee extensor strength
maybe evenmore pronounced in subjects at high risk of kneeOA.Hence,
our aim was to determine the association between knee extensor
strength and incident radiographic whole knee OA (ROA) and incident
symptomatic radiographic whole knee OA (SxOA) in participants with
meniscal pathology. We hypothesized that higher baseline knee exten-
sor strength would be associated with a lower risk for incident ROA and
incident SxOA among those with pre-existing meniscal pathology.Table 2
Incident symptomatic whole knee osteoarthritis in persons with medial meniscal pathol
Men Cases/n
Lowest tertile, 12-111 Nm 9/80
Middle tertile, 112-145 Nm 10/80
Highest tertile, 146-241 Nm 10/80
Test for linear trend, P
Women
Lowest tertile, 9-62 Nm 17/100
Middle tertile, 63-83 Nm 9/103
Highest tertile, 84-164 Nm 10/88
Test for linear trend, P
RR ¼ relative risk, 95% CI ¼ 95% conﬁdence intervals.
*Model adjusted for age, body mass index and clinic site.
**Model adjusted for age, body mass index, clinic site, history of knee surgery and Physi
Table 1
Incident radiographic whole knee osteoarthritis in persons with medial meniscal pathol
Men Cases/n
Lowest tertile, 12-111 Nm 13/53
Middle tertile, 112-145 Nm 16/62
Highest tertile, 146-241 Nm 13/58
Test for linear trend, P
Women
Lowest tertile, 9-62 Nm 25/67
Middle tertile, 63-83 Nm 18/76
Highest tertile, 84-164 Nm 14/57
Test for linear trend, P
RR ¼ relative risk, 95% CI ¼ 95% conﬁdence intervals.
*Model adjusted for age, body mass index and clinic site.
**Model adjusted for age, body mass index, clinic site, history of knee surgery and PhysiMethods: TheMulticenter Osteoarthritis (MOST) study is a longitudinal
cohort study of 3026 participantswith or at elevated risk of kneeOA. The
present study included 373 participants (373 knees) with medial
meniscal pathology and no ROA at baseline in the analysis of incident
ROA at 84months follow-up. The analysis of incident SxOA at 84months
follow-up included 531 participants (531 knees) with medial meniscal
pathology and no SxOA at baseline. Medial meniscal pathology at the
baseline MRI exam (1.0T sagittal and axial fat-suppressed fast spin-echo
proton density-weighted sequences and coronal STIR) was graded as a
dichotomous outcome (i.e. ‘no meniscal pathology’ and ‘meniscal
pathology’) combining the constructs ‘meniscal integrity (including
tears and maceration)’ and ‘meniscal extrusion’ for the medial com-
partment. Participantswithmedialmeniscal pathologywere deﬁned as:
participants having medial meniscal integrity WORMS grade >0 in
either segment and/or medial meniscal body extrusion grade >1.
Knees met criteria for incident ROA if they had no ROA at baseline and
had radiographic tibiofemoral OA (KL grade  2) and/or patellofemoral
OA on the 84-month visit radiographs. Knees met criteria for incident
SxOA at 84 month follow-up if: 1) at baseline they had no ROA
regardless of symptoms, but at the 84-month follow-up had a com-
bination of ROA and knee symptoms on both the screen and clinic visit
(i.e. positive x-ray and symptoms); or 2) at baseline had ROA (x-ray
positive) but did not have symptoms on both the screen and clinic visit
(symptoms positive/negative or symptoms negative/negative), but at
the 84-month follow-up had knee symptoms both times when asked
(symptoms positive/positive); or 3) they did had no ROA and symp-
toms at baseline (x-ray negative or symptoms negative) and under-
went knee arthroplasty between baseline and follow-up as treatment
for OA.
Maximal isokinetic knee extensor torque (60 deg/s) at baseline was
categorized into tertiles (low, middle and high). We tested the associ-
ation of different categories of knee extensor strength at baseline with
incident OA using Poisson regression with robust standard errors. Rel-
ative risks were estimated for each muscle strength tertiles using the
lowest tertile as reference. We considered a two-tailed P<0.05 to be
statistically signiﬁcant.
Results: No statistically signiﬁcant associations were observed between
knee extensor strength and incident ROA for either men or women
(Table 1). Similarly no signiﬁcant associations were seen between knee
extensor strength and incident SxOA (Table 2).ogy
RR (95% CI)* RR (95% CI)**
1.0 1.0
0.98 (0.40-2.41) 0.92 (0.38-2.24)
0.88 (0.35-2.18) 0.91 (0.39-2.15)
0.7775 0.8331
1.0 1.0
0.61 (0.28-1.30) 0.61 (0.28-1.32)
0.79 (0.38-1.64) 0.79 (0.39-1.61)
0.4652 0.4754
cal Activity Scale for the Elderly.
ogy
RR (95% CI)* RR (95% CI)**
1.0 1.0
0.92 (0.49-1.74) 0.90 (0.48-1.67)
0.84 (0.41-1.69) 0.83 (0.42-1.63)
0.6174 0.5822
1.0 1.0
0.72 (0.44-1.17) 0.77 (0.47-1.25)
0.67 (0.39-1.17) 0.67 (0.39-1.15)
0.1322 0.1292
cal Activity Scale for the Elderly.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56S44Conclusions: Results do not support the hypothesis that higher knee
extensor strength is associated with lower risk of incident ROA or SxOA
among men or women at high risk of knee OA who already have
meniscal pathology. However, negative ﬁndings warrant careful inter-
pretation as meniscus pathology might be in the causal chain of events
from muscle weakness to OA.
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THE EFFECTS OF EXERCISE THERAPY ON KNEE JOINT BIOMECHANICS
DURING WALKING IN PATIENTS WITH KNEE OSTEOARTHRITIS:
SECONDARY OUTCOME ANALYSES FROM A RANDOMIZED
CONTROLLED TRIAL
M. Henriksen, L. Klokker, C. Bartholdy, T. Schjødt Jørgensen, E. Bandak,
H. Bliddal. The Parker Inst., Copenhagen, Denmark
Purpose: Exercise is recommended as a cornerstone in the non-phar-
macological management of knee OA in order to improvemobility, pain,
and function. Besides aiming at pain reduction, neuromuscular exercise
programs for knee OA have a speciﬁc aim of optimization of the knee
joint movements related to walking, while the effects on knee joint
biomechanics of these exercises remain to be clariﬁed. The objective of
this analysis was to assess the effects of a neuromuscular and individ-
ualized exercise program on knee joint biomechanics during walking in
patients with knee OA.Table 1
Control group (n¼22) Exercise group (n¼24) -
Baseline Baseline
Mean (SD) Mean (SD)
Age, yr 61.4 (7.2) 64.9 (9.1) - -
Female sex, no. (%) 16 (73%) 22 (92%) - -
Height, m 1.71 (0.09) 1.69 (0.08) - -
Weight, kg 83.2 (15.7) 83.1 (14.0) - -
Body Mass index, kg/m2 28.4 (4.6) 29.1 (4.1) -
Baseline Mean (SD) Mean Change(95% CI) Baseline Mean (SD) Mean Change(95% CI) Mean difference (95%CI) P
KOOS pain, 0-100 59.2 (12.8) 1.1 (4.9:2.6) 63.6 (17.6) 6.3 (2.7:9.9) 7.4 (12.7:2.2) 0.006
Table 2
Knee biomechanics during walking
Control group (n¼22) Exercise group (n¼24) Group difference
Baseline Change Baseline Change
Knee biomechanics variable Mean (SD) Mean (95% CI) Mean (SD) Mean (95% CI) Mean (95% CI) P
Knee angle at heel strike, deg 12.2 (5.7) 1.3 (1.3:3.9) 13.8 (5.9) 0.2 (2.8:2.3) 1.5 (2.1:5.2) 0.41
1st Knee ﬂexion angle (early stance), deg 23.1 (6.2) 1.7 (0.8:4.2) 25.8 (7.6) 1.2 (3.6:1.3) 2.9 (0.7:6.4) 0.11
Midstance knee extension angle, deg 6.2 (6.3) 1.1 (1.6:3.7) 10.1 (7.0) 1.3 (3.8:1.3) 2.3 (1.4:6.1) 0.22
Swing phase peak ﬂexion angle, deg 59.5 (8.9) 0.6 (3.8:2.7) 61.4 (9.4) 1.1 (4.2:2.1) 0.5 (4.0:5.1) 0.81
1st peak knee extensor moment(early stance), Nm/Kg 0.80 (0.25) 0.04 (0.10:0.18 0.65 (0.22) 0.01 (0.15:0.12) 0.05 (0.14:0.25) 0.59
2nd peak knee ﬂexor moment(late stance), Nm/Kg 0.14 (0.16) 0.05 (0.02:0.11) 0.03 (0.16) 0.5 (0.11:0.01) 0.10 (0.01:0.19) 0.04
1st peak knee adductor moment(early stance), Nm/Kg 0.67 (0.25) 0.05 (0.03:0.12) 0.65 (0.22) 0.06 (0.01:0.13) 0.01 (0.11:0.09) 0.84
2nd peak knee adductor moment(late stance), Nm/Kg 0.50 (0.23) 0.07 (0.01:0.014) 0.44 (0.18) 0.09 (0.02:0.16) 0.02 (0.12:0.08) 0.72
Knee abductor angular impulse, Nm*s/kg 24.7 (11.4) 2.91 (0.60:6.41) 23.2 (9.4) 3.09 (0.27:6.45) 0.18 (5.04:4.58) 0.94
1st peak knee resultant moment (early stance), Nm/Kg 1.04 (0.26) 0.05 (0.05:0.15) 1.11 (0.29) 0.04 (0.06:0.14) 0.01 (0.14:0.15) 0.91
2nd peak knee resultant moment (late stance), Nm/Kg 0.58 (0.17) 0.04 (0.02:0.10) 0.56 (0.12) 0.06 (0.01:0.11) 0.02 (0.10:0.06) 0.59
Walking speed, m/s 1.36 (0.14) 0.05 (0.14:0.04) 1.35 (0.27) 0.03 (0.12:0.06) 0.02 (0.15:0.11) 0.79Methods: This was a randomized trial with blinded outcome asses-
sors (NCT01545258). Participants were randomly assigned (1:1) to 12
weeks of facility-based functional and individualized neuromuscular
exercise therapy (ET), 3 sessions per week supervised by trained
physical therapists, or a no attention control group (CG). To assess
knee joint biomechanics during walking, 3-dimensional gait analyses
were used, from which self-selected walking speeds, sagittal knee
joint angles and internal knee joint moments were extracted. The
pain subscale of the KOOS was used to assess the effects on pain.
According to the protocol the analyses were based on the ‘Per-Pro-
tocol’ population, deﬁned as participants following the protocol with
complete and valid gait analyses. Analyses of covariance adjusting for
the level at baseline were used to determine differences betweengroups (95% conﬁdence intervals) in the changes from baseline at
follow-up.
Results: 60 participants were randomized to ET (n¼ 31) or CG (n¼29).
In the ET group, 1 participant had an invalid baseline gait analysis and
6 participants were lost to follow-up; in the CG 1 participant had
invalid gait analysis at baseline, 4 were lost, 1 violated the protocol
(exercise outside study), and 1 had invalid gait analysis at follow-up.
Thus per protocol population included 46 participants (24 ET/22 CG).
Summaries of baseline charateristics and KOOS pain (with changes)
are given in table 1. Baseline values and changes in knee joint bio-
mechanics during walking are presented in table 2. Besides a stat-
istically signiﬁcant group difference in the change from baseline in 2nd
peak knee ﬂexor moment (late stance), there were no group differ-
ences in the changes in knee joint biomechanics during walking
(table).
Conclusions: A 12-week supervised individualized neuromuscular
exercise program has no effect on knee joint biomechanics during
walking, except for a slight difference in the change in the knee ﬂexor
moment during late stance, indicating an increased moment in the ET.
These results indicate that beneﬁcial effects of neuromuscular exercise
therapy on pain are not mediated through altered knee joint bio-
mechanics during walking.68
THE RELATIONSHIP BETWEEN THE EXTERNAL KNEE ADDUCTION
MOMENT DURING GAIT AND PROGRESSION OF KNEE TISSUE
DAMAGE OVER TWO YEARS IN PERSONS WITH KNEE
OSTEOARTHRITIS
A.H. Chang y, K.C. Moisio y, A. Guermazi z, J.S. Chmiel y, O. Almagor y,
P. Prasad x, K.W. Hayes y, L. Belisle y, Y. Zhang y, J.E. Rayahin k,
L. Sharma y. yNorthwestern Univ., Chicago, IL, USA; zBoston Univ., Boston,
MA, USA; xNorthShore Univ. Hlth.System, Evanston, IL, USA; kUniv. of
Illinois, Chicago, IL, USA
Purpose: The external knee adduction moment (KAM) during gait has
been characterized as a “surrogate” for dynamic medial knee load and
